9-[3-(2-Nitro-1-imidazolyl)propylamino]-cyclopenteno[b]quinoline hydrochloride (NLCPQ-1): a novel DNA-affinic bioreductive agent as chemosensitizer. I.
9-(3-(2-Nitro-1-imidazolyl)propylamino]-cyclopentano[b]quinoline hydrochloride (NLCPQ-1) is one member of a limited series of 2-nitroimidazole-linked derivatized quinolines we have synthesized to be weak DNA binding compounds. On a concentration basis, NLCPQ-1 is the most potent analogue of the series as a radiosensitizer and cytotoxin of hypoxic cells in vitro and in vivo. This improved efficacy compared to untargeted nitroimidazolic bioreductive compounds has been mainly attributed to its weak DNA binding. In the present study, we investigated the ability of NLCPQ-1 to act synergistically with 4-[bis(2-chloroethyl)amino]-L-phenylalanine (L-PAM, melphalan) or cis-diamminedichloroplatinum (cis-DDP, cisplatin) against tumor cells in vitro and in vivo. We demonstrated that 7 microM NLCPQ-1 potentiated the toxic effect of cis-DDP and L-PAM against V79 cells under hypoxic pretreatment conditions with dose modification factors (DMF) of 2.6 and 2.4, respectively, measured at 0.1 survival. Potentiation was dependent on the concentrations of both the chemotherapeutic agent and NLCPQ-1 as well as on the duration of the hypoxic pretreatment with NLCPQ-1. No potentiation was observed under aerobic cotreatment conditions in vitro. Significant synergism was observed when 15 mg/kg NLCPQ-1 was administered IP at various time intervals before a single dose of L-PAM (5 mg/kg) or cis-DDP (5 mg/kg) in Balb/c mice bearing EMT6 tumors. The in vivo/in vitro assay was used as the investigational endpoint and either the fractional product or isobologramic analysis was used to determine synergistic interactions.